
CHAPTER 1- OPERATIONAL PROCEDURES

1. GENERAL

‘I&JointTyphom~&nter (J’l%E)provides
a varietyof matins aerviceato tbe orgmizatiom
Nitbinits~ Of responsibility,Incluting:

S@nificant ‘li’opicalWeatherAdvisories:
iada” daily*thesepmducte &scribe all tropical
disturbameaard Sassestheirpotentialfor further
*velcXamntm * aWiaorYPel’iod;

b. ‘lhPicd ~~Ck&u?XXlk~SI%S:~~
synoptic,

recmnaissanca data indicate davelqxmnt of a
significanttropicalcyclcm in a .qwcifiedareais
likely;

IiWpical Cyclme Waminga: iaamd
&oallY thm@lout each day fm significant
tropicalCyclome,givinghrecaete of PitIon and
Intemsityof theaysten;and

d. Prognostic=ning 14ssaages: issuedtwice
dailyfortropicalstoma d typhmnsin thewestern
NorthFacific;thesemsssagaediscussthe ratiomle
betlirrithellC@.recentJTWCwarnir@.

‘me recipientsor the services of J’IW
essentially detemim the contentof J“lMYsproducts
accordingto their ever dia@ng re@mmts.
‘I&z’efore,the spectmn or routine servicesis
Subjecttochal?gefranyearto year. suchCbangea
are usuallytheresultof deliberationheld at the
Anmal TropicalQclone (krlfe.lenca.

2. DATA SOURCES

a. COIPUERFXKXXXS:

A standard array of synoptic-scaleomputer
analysesandprcgnoaticchartsam availablefromthe
Fleet~Cd b?SnOgrS@y -t= (~)
at Mmterey,Calit’omia.‘lheaeproductsareprovided
to J’IWCvia the Naval Wimmmtal Data Network
(Nm.U).

b. OMVE?l!lONALDATA:

‘nlia&ta set is ccll@aed of land-basedm
shipboardsurfacemd uppez=airobaerwationatalc=
at, ~ -, synoptictil=a, Cloud-mtim winds
derivedtwicedailyfmm satellitedata,md Enmuta
meteorol~cal Obaervatiom fxmu ccxmercial@
militaryaircraft (AIREPS)within Six boura of
synoptictlmas.Conventionaldatachartsareprapmed
daily at 0000Z and 1200Z using conputer-and
hind-plotteddatafor the surface/gmdient and 200ob
(upper-tropospheric)levels. In additionto these
analyses,chartsat the925,850,700,500and400mb
levels are ccaputer-plottadfran rewinaonde/pibal
observationsat the12-hoursynoptictines.

c.AIIUXWT~:

Dataprovidedby aircraftweatherxeomnaissance
are invaluablefor locatingthe positionof tbe
canterof develophg system zuv3emential for the
accurate&terminationof:

- mximsn surfaceand flight-levelwind
- mininm sea-levelpre9sure
- horizontalsurface and flight-levelwind

distribution
- eye/centertenperstureanddewpoint

In addition,wiml arxlpresswe-heightdata at
tbe 500 and/or 400 ub levels,providedby the
aircmft ~ile enrouteto, or fmn fix misaims, ca-
_ ~=~ synmti~e flights,providea
valuable~plem.nt 02 thealltzmsparsedatafields
o&y;c at-$ of respomibility. A mm detaild

aimraft weatherrecmnaissanceis
P“’==1= ~ QMPter II.

d. SMMLITS ~:

CM,eOrologicalsatellitedataobtaimd frunthe
Defense~Mgical satelliteProgram(IESF)ad
NStiOIEil~C and AbIDS@WIC Adldnistraticm
(m) spamcraftplayeda majorrole in tbe early
detectimand trackingof tropicalcyclonesin 1986.
A discuseim of the role of these program is
~ted ~ Cl@=’ II.

e. RADARRBXNNAI~

- 19%* = ~ Pr’’evicuaYears,lmd+leed
@ar coverage was utilized axt,tmaivelynhm
available.Clw2ea tropicalcyclme movedwithinthe
- of 1=~ ~~ site% theirrspcrtsm
essentialfor determinationof small-scalemvemnt.
useofradar ~sduring1986is dmmasedin
(hapterII.

3. COMMUNICATIONS

a. JTWC Currentlyhas accessto K prilmq
camlMicationacircuits.

(1) me Autamted DigitalNsM (A1.?IOMN)IS
usedfordiaeminatialof Wamirga, alerts Sml other
related lmlletins to ~ of Def-
Inatallatima. ‘mesa Heeleageaam relayed for
furthertransmissionoverU.S.NavyFleetBroadcasts,
andU.S.CoastQaard~ (continucuawaveMorseCede)
and VOiCe broadcasts.Inboundmsaege trafficfor
J’IWC IS received via AUIODIN addressed to
NA~@ or DEl!llWWNIMITZHILLGQ.

(2) The Air Force Autmsted WeatherNetwork
(AWN) Providea weathar data to JIWC through a
dedicatedcimuit fxwnthe AutauatedDigitalWeather
Switch (AIXiS)at Hickam AFBs Hawaii. ‘he ADWS

selectsarxlmutes the largevolme meteorological
reportsnecessaryto satisfyJIWC mquhwmmts for
tbe rightdataat the righttime. Weathertulletim
pr-m~ar’e~~titi the AWN circuit
via the NsvalFXWIXWmantalMsplay Staticn(=)
throughme Nimitz Nill Naval l?eleccmmnicationa
Center(WltX)of theNavalCcmnmlcatimeAreaFlsatar
StationWesternPacific.

(3)‘l’heNavalWimrmental DataNetwork(NIIN)
is the cauuunicatiomlink with the caqmters at
~. J’l?WGia able to receive
environnantaldata fruu ~ and provide
datadirectlyto the carputerato executenunerical
techniques.

b. NEDShaa bem the backboneof UIe J’l%C
cmmnicatiom systemfor severalyears. currently,
J’IwCis -011-IS an upgradethatwillmake use of
:yt= teCmOlCV4Y=@ aut-te HI@ of tha

that goe9 into Esaage preparationad
transmission.‘Ihiawilldecreasetheworkloadm the
NEDSand allowJ’IWCto interfacedirectlywith NIXX
forAWNandAUKKXN m?seagea.
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4. ANALYSES 6. FORECAST PROCEDURES

A cmposite surface/gradientlevel (3000 ft
(914 m)) manual analysisof the Jlwc area of
responsibilityis acccnpliahedm the0000Zand1200Z
conventionaldata. Analysisof the wiml field
using streamlinesis stressedfor tropicaland
subtropicalregions. Analysisof thepressurefield
mtside thetropicsis accmpliahedroutinelyby the
Naval OceanographyCcmnandCenteroperatiomwatch
teamand is used by JIWC in conjunctionwith their
analysisof thetropicalwindfields.

A ccxupositeupper-tropospheric manualstreamline
analysisis acccnplisheddailyutilizingrawinamde
datafrm 300b through100mb,windaobtainedfran
satellite-derivedcloudmticm analysis,and AIREPS
(takenplusor minussix houraof chartvalidtire)
at or above29,000feet (8,839m).Wirxland height
data are used to generatea representativeanalysis
of tropicalcycloneoutflowpatterna,mid-latitude
Steeringcurrents, end featureathat my influence
tropical cyclone intensity. All charts am
hand-plottedin the tropicsto provideall available
dataaa eom aa possibleto theTyphconEutyOfficer
(’fDo). These charts are a-ted by
cauputer-plottedchartsforthefinalanalysis.

Cuuputer-plottedchartsfor the 925. 85o, 700,
500 and 400 * levelsare availablefor streamline
and/orheight-changeanalysisfrcm the COOOZ and
1200Z data base. Additionalsectionalchartsat
intenmdiatesyncptictimes and auxiliarycharts,
such aa station-tim plot diagram aml
preasure-changecharts,are also analyzedduring
periodsof’Significanttropicalcycloneactivity.

5. FORECAST AIDS

The followingobjectiveteclmiqueswem eaployed
in tropicalcyclone forecastingduring 1986 (a
&scription of these techniquesis presentedin
CnepterV):

a. KWIMENT

(1) 12-HCUREXImmLATIC1’1

(2) CLIMA’IYXAXY

(3) UXM3S (M@el OutputStatistics)

(4) NlT?4(NestedGridDynamicModel)

(5) OICBl(EYnamicModel)

(6) TAFT(Eb@rical)

(7) TPAC (~a~lation andClimatology

(8) TYAN78(AMIOS)

b. I-ITY

(1) CLmA’I’CKMY

(2) DIKFIAK (Rrpirical)

(3) ‘IliEI?AE (E@irical)

c. WINDRADIUS

a. INITIALFOSITICNING

Thewarningpositim is thebeateatimteof the
centerof the surfacecirculationat synoptictime.
It is estimatedfrom an analysisof all fix
informationreceivedup to one and ~half houra
aftersynoptictime. ‘Ihiaanalysis~ baaedm a
semi-objectiveweightingof fix informationbasedon
the historicalaccuracyof the fix platfom and the
meteorologicalfeature9used for the fix. !!31s
interpolatedwarningpositim reducesthe weighti~
of any singlefix and resultsin a mre comistcnt
mvemmt and a warning paitim that is ml-e
representativeof the la~er%cale circulation.If
thefix dataare not availabledue to mcmnaiasance
platform malfunctionor ccmmnication problem,
synopticdata or extrapolaticmfrm previousfixea
areused.

b. TRACKFONEASTING

A preliminaryforecasttrackis developedbaaed
cm an evaluationof therationalebehindtheprevious
warningand the guidancegivenby the most recent
set of objectivetechniquesandnunericalprcgnoaea.
l’hispreliminarytrackis thensubjectivelymcdifled
baaedm thefollowingconsiderations:

0) ~ prospectsforrecurvaturew -tic
nmwmant areevaluated.!Ihisdetexmi.mtialla based
primarilym the presentand forecastpoaitiomand
auplitudeaof the middle-tropospheric,mid-latitu&
tI’’o@s and I’Msea ss dePictedm the latest
upper-airanalysisEUXInwnericalforecasts.

(2) Deterndnationof the beatsteeringlevel
is partlyinfluencedby the maturityand vertical
extentof the tropicalcyclone.For naturetropical
cycloneslocatedsouthof thesubtropicalridgeaxis,
forecastchangesin speed of nxxwmentare closely
correlatedwithanticipatedchangesin the intensity
ar relativepositionof the ridge. when Steering
currentsare relativelyweak, the tendencyfor
tropicalcyclonesto mcve mrthwam3 due to internal
forcesis an @ortant consideration.

(3)Overthe12-to 72-hour(I& to 48-hour
in thesouthernhelnis@lEs’e)fOrecaat period,SpeedOf
mvefamt duringthe earlyforecaat periodb usually
biasedtowardapersistence,whilethe laterforecast
periods are biased towardaobjectivetechniques.
When a tropicalcyclonemovespoleward,and toward
themid-latitudesteeringcurrents, apeeaof movalent
becanesIncreasinglymore biasedtowarda selective
grOUPof objective techniques capableof eatlmating
acceleration.

(4) The pmxhulty of the tropicalcyclone
to othertropicalcyclonesis closelyevaluatedto
detemine if there is a possibilityof binary
interaction.

A finalcheck is m& a@nat cl~tilogy to
determinewhetherthe fomcast trackla reaamable.
If the forecast&viatea greatlyfran one of the
Climatologicaltracks,the forecaatratimale may
be reappraised.

c. INl!RtSITYFQRECMMNG

For this parameter,heavy relianceis placed
m intensitytrmda fmxn aircraftrecormaiaaance
rel=t%ti -w’easur’edataf run Ship sandlam
stationain the vicinityof the tropicalcyclom,
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theDvoraksatelliteespiricalmdel an3climatol~.
An evaluationof the entiresyncpticsituationis
made, Includingthe locationof major troughaE@
ridges,the positionand intaaity of any marby
tropical~r-tropospheric troughs (TUIT9), tha
verticaland horizontal$dxmt of the tropical
cyclone*s circulatim and the extent of the
associatedup-level outflowpattern.An essential
elementaffectingeach intensityf’oracaatis the
accompanyingforacasthack and the environmental
influencesalong that track, such as terrain,
verticalwind shear’,and the existenceof an
extratropicalenvironment.

Cncetieforecastintmeitieahavebeenderived,
the horizontaldistributionof surfacewinds (Mmla
~eater than30-,50-,and100-knots)is determined.
Themostrecentwirdradiicurlaascciatedasymetrics
are deduced fran all available surface wind
observationsati recmnaiseanceaircraftreports.
Based cm the currantsurfacewind distribution,
preliminaryestimatesof future wird radfi are
p“ovided by an eqirically derived objective
teehnique. These estimatesmay be subjectively
mdified baaedupon me anticipateinteractionof
the tropicalcyclone~scirculationwith forecast
locationsof larg+scalewindmgima andsignificant
land lmsaee. Otherfactorsincludingthe tropical
cyclone’s speed of mveuent and possible
extratropicaltransitimarealsoccnaidered.

7. WARNINGS

Tropicalcyclonewarningsare issuedwhen a
closedcimulatim is evidentand maximumsustaimxi
winds are forecastto increaseto 34 knots (18
inters per second)within 48 hours, or if the
tropicalcyclme is in such a positionthatlifeor
propertymsYbe endmWred within72 hours. Warnin&
my also be issuedin other situatiom if it is
determinedthatthereis a needto alertmilitaryor
civil intere9t9to threateningtropicalweather
conditions.

Each tropical cyclone‘warningis numbered
sequentially and includestheifollowinginformation:
the positionof the surfacecknter;estimte of the
positim accuracyand the supportingreconnaissance
(fix)platforms;the directionand speedof mveinmt
duringtM past SiX hours (past12-hoursh the
Muthe.mhemisphere);theintensityandradialextent
of over 30-, 50-, and 100-knotsurfacewinds,when
applicable.At forecastintervalsof I.&,24-,48-,
and 72-hours(12-,24-,and 48-hoursin thesouthern
hemisphere), informationon the tropicalcyclone’s
anticipatedposition,intensityand wind radiiare
alsoprovided.Vectorsindicatingthemeandtiection
and man speedbetweenforecastpositionsare also
includedin allwarninga.

Warningsin thewesternNorth’Pacificand North
IndianOceam am issuedeverysix hoursvalid at
standardtime; 0000Z,0600z,1200Zand 1800z(every
12-houre; 0000Z, 12QOZ or 0600Z, 1800Z in the
aouthem heUliSphere). All warningaare mleaaed to
the Canuunicationanetworkm earlierthansynoptic
tinksand no laterthe?)synoptictimeplus two and
cm-half hours ao that recipientswill have a
reasonableexpectationof havingall waminga ‘in
hand” by synoptictime plUS three hours (03f10Z.
0900Z,1500Zand21OOZ).

Wsming far@S9t poaitiom era later verified
agalnatthe correqmding =t track” ~itiom
(obtainedduring detailedPeat-atornlanalysisto
detemine the actual path m intemity of the
cyclore).A aummry of theverificationresultsfor
1986for the NorthIndianW westernNorthpSCifiC
mean is presentin Qlapterv.

8. PROGNOSTIC REASONING
MESSAGES

For tropicalstoma and typhcom in the western
North PacificOcean,prognosticreasoningmessages
m transmittedfollowingthe Oooozand 12TIOZ
waminge,or wheneverthepreviousforecastxeasord.ng
iS no longervalid. ‘Ibisplalnlarguagemessageis
intxmkdto pmvlde meteomlogistawiththereasoning
behindthelatestforecast.

In addition to this msaage, prognostic
reasoningWfonuatim applicableto all custcm3rais
providedin the nemarkasectionof waminge when
significantfOrecaatchangeaaremadaorwhendeemad
SPProwiateby the‘IZO.

9. TROPICAL CYCLONE

FORMATION ALERT

TropicalCyclom FornntionAlerts (1’CFAa)are
issuedwheneverinterpretationof satelliteimagery
and other meteorologicaldata indicatethat the
fonmtion of a significanttropicalcyclona is
likely.‘Iheseformationalertswillspecifya valid
periodnot to exceed twenty-fourhours SIX3mat
eitherbe cancelled,reissued,or supersededby a
tropicalcyclonewarningpriorto the expirationof
thevalidtime.

10. SIGNIFICANT TROPICAL
WEATHER ADVISORY

This productcontainsa general,non-tOAmical
deacriptimof all tropicaldisturbancesin J’llK’s
area of responsibility(AOR)and an essesemmt of
their potentialfcr further (tropicalcyclcme)
develqxnant. In addition,all tropicalcyclonesin
wamins statusam brieflydiscussed.Two separate
msssges areissueddailyandarevalidfora 2%hour
period. The SignificantTropicalWeatherAdvisory
for the westernPacificOcean(ABPWP(31W)coversthe
area east of 100 degreesEast Longitudeto the
datelineand is issuedby 0600Z. ‘l’heSignificant
TropicalWeatherAdvisoryfcr the Indian&ean (ABIO
PGIW) covers the area west of 100 degreesEast
- to the coaatof Africaand is issuadby

. It is misaued whenever the situation
warrants. For each suspectarea,the worda‘Poorw,
‘faim. and ‘goodmareusedto describethepotential
forfurtherdevelc$ment.‘Poornis usedto describe
a tropicaldisturbancethat i9 mt expectedto
requirea ‘IU?Aduringtheadvisoryperiod;‘fair”is
used to describea tropicaldisturbancethat is
currentlynot coveredby a ‘lCFA,but forwhichit is
likelythata TCFAwillbe issuedduringtheadvisory
period; & ‘gcodn is used when the tropical
disturbanceis coveredby a ‘fCFA.
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